Nutrition and somatomedin. II. Serum somatomedin activity and cartilage growth activity in streptozotocin-diabetic rats.
Since diabetes mellitus is a condition in which poor growth occurs despite elevation of plasma GH, we have attempted to determine if poor growth in diabetes, as in malnutrition, could be associated with a decrease in somatomedin activity. Young male rats were rendered diabetic with intravenous streptozotocin (STZ). The growth activity of their cartilage was estimated by 35SO4 incorporation in vitro, and somatomedin (SM) activity in their serum was determined by the stimulation of SO4 incorporation by cartilage from hypophysectomized rats or normal young pigs. Cartilage growth activity was significantly decreased 24 hours after STZ and fell to hypopituitary levels after 48 hours. The decreased growth activity could not be attributed to decreased cartilage responsiveness to SM, since incubation of diabetic cartilage with normal rat serum (normal SM) resulted in significant stimulation of cartilage SO4 incorporation. SM in diabetic serum decreased to hypopituitary levels 24 hours after STZ, and decreased further after 48 hours. The decrease in SM and cartilage growth activity was not prevented by the administration of high doses of bovine GH. The fall in bioassayable SM appeared to be due in part to the presence of an SM inhibitor in the diabetic serum, since addition of diabetic serum to normal serum decreased to measurable SM in the normal serum. Administration of insulin to diabetic rats 48 hours after STZ led to significant increases in SM and cartilage growth activity, and insulin therapy 24 hours after STZ prevented the decreases in SM and cartilage growth activity which occurred without insulin. Thus, acute STZ-induced diabetes in rats was associated with a significant decrease in both serum SM and cartilage growth activity; these changes were not ameliorated by administration of GH, and insulin therapy could both prevent and reverse the fall in SM and cartilage growth activity. From these observations, we conclude that (1) that fall in somatomedin activity and cartilage growth activity associated with STZ-induced diabetes appears to be due to insulin deficiency and (2) growth failure in diabetes, as in malnutrition, may be due to decreased somatomedin activity.